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As our patient had no previous history of MS, it was 
difficult to differentiate it from other varieties of 
malignant demyelinating diseases especially ADEM. 
However, historical data, CSF analysis and radiographic 
characteristics of lesions suggested fulminant MS 
(table 2) (20). Radiological images were almost diagnostic 
of tumefactive demyelinating process based on size 
(2cm or more), location (periventricular and juxtacortical) 
and nature of lesions (confluent areas, mixed T2 
weighted iso and hyperintensity of enhanced regions, 
absence of cortical involvement and absence of a mass 
effect) (14,15,21,22) The lesions can be multifocal (83%) 
(as in our case) or unifocal (17%)(13) CSF analysis in our 
patient revealed absence of pleocytosis with elevated 
protein and presence of oligoclonal bands which is 
present in 11% to 33% of tumefactive MS cases,(13) 
favouring our diagnosis of tumefactive MS over ADEM. (23) 
Biopsy of the lesions is not routinely recommended to 
make a histological diagnosis. Standard treatment 
approach for fulminant MS variants is similar to severe 
relapses of MS. However, due to the rarity and high 
mortality associated with Marburg variant of MS, only a 
limited number of case reports  have shown some 
promising results for Plasma exchange and Mitoxantrone 
as treatment for acute phase and prevention of further 
relapses (4,5,24) There is one published study of 
Fulminant MS from Pakistan also from our centre where 
patients were treated with IV immunoglobulins followed 
by Mitoxantrone, with good outcomes(22).
Fig 4.  Follow up of patient in neurology clinic 3 months 
later.
We used Plasma exchange (PLEX) in this patient due to 
financial constraints. Mitoxantrone is an immun- 
omodulatory agent used as a disease modifying drug 
(DMD) to improve neurological disability and delay 
progression in relapsing remitting MS and secondary 
progressive MS (21). Several randomized clinical trials 
used 12mg/m2 dose administered once every 3 
months (21). We have previously used mitoxantrone for 
management of relapsing remitting MS (23) and as a 
DMD for Fulminant MS.22 Though FMS is a disease of 
severe morbidity and high mortality but better outcome 
can be expected if treated promptly and aggressively 
with disease modifying therapies early in the course of 
the disease.
CONCLUSION
Due to limitation of resources in our country, PLEX 
followed by Mitoxantrone may be a valuable option for 
treatment of fulminant multiple sclerosis.
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came to be negative for malignancy. ANA was not done.
Patient showed gradual improvement in his clinical 
status and was discharged home 12 days later. He was 
given IV Mitoxantrone (12mg/m2), first dose given on 12 
day post admission and then once every 3 months. 
On discharge, EDSS improved from 9 to 5. He was 
followed in neurology clinic 3 months later with repeat 
MR imaging which showed interval regression in the size 
of previously noted lesions with no new activity (Fig.3). 
He showed remarkable clinical improvement, walking 
without support (EDSS 2) (Fig.4). He had no further 
relapse at 3 months.
DISCUSSION
Multiple sclerosis is the most common, idiopathic, 
inflammatory demyelinating disease of central nervous
system with a relapsing and remitting course (1)
Approximately 7% of patients may present with a 
fulminant disease (10). Tumefactive multiple sclerosis 
refers to large demyelinating lesions, typically 2 cm or 
larger in size, with surrounding mass effect, perilesional 
edema and open ring enhancement on gadolinium 
contrast (11,12,13). 
Figure 1. Axial diffusion weighted images(DWI) of Brain
(A) and (C) showing multiple nodular lesions of diffusion
restriction in bilateral parietal periventricular and 
subcortical regions, corresponding ADC images (B) 
and pons (D), largest one measuring 2.7×1.4 cm2.
They are iso-intense/hypointense on T1 (E) with subtle 
peripheral contrast enhancement (F) and correspondingly 
bright on FLAIR image with surrounding halo (G) and no 
significant mass effect.
First described nearly a century ago, Marburg variant of 
MS is a rare, acute, monophasic and highly aggressive 
form of MS, leading to severe morbidity or mortality 
within a few weeks to months.1 Due to its atypical 
clinical and radiographic features, it poses significant 
diagnostic dilemma (14). It presents with a polysymptomatic, 
monophasic illness (15) suggesting diffuse and extensive 
CNS involvement. 
Figure 2. Follow up MR images obtained 10 days later 
with new onset right hemiparesis and acute confusional 
state. DWI (A and C), ADC (B and D)and axial FLAIR 
images(E) showing development of new lesions and 
interval increase in size of previously observed multiple  
lesions which have become more confluent bilaterally.
Unlike classical MS, lesions occur simultaneously in all 
affected areas with large zones of confluent 
demyelination,(1,16) including cerebral hemisp- heres 
and brainstem (17) High mortality is associated with this 
variant especially with involvement of brainstem 
structures, (12,18,19) necessitating intensive care for 
aggressive management (15).First presentation of an 
acute, fulminant demyelinating event is the most 
common presentation in the course of tumefactive 
MS,13 hence early and prompt recognition of disease 
process and exclusion of infective, neoplastic, vasculitic and 
granulomatous disorder is of paramount importance.
Figure 3. Follow up MR images of same patient 
obtained at 3 months after resolution of acute neurological 
dysfunction. Axial T1 pre (A), post contrast (B) and FLAIR 
(C) images showing regression in size of previously noted 
lesions with no abnormal post contrast enhancement.
A RARE CASE OF SIMPLE HEREDITARY RECESSIVE OPTIC ATROPHY
ABSTRACT
Simple Autosomal Recessive Optic Atrophy (AROA) is a rare hereditary disorder that belongs to a group of disorders called 
Hereditary Optic Atrophy. Patients diagnosed with simple AROA have complete blindness since birth or from first few 
months of life. This blindness does not improve with age. However, no other organ or system is affected in this disorder. 
There is no known cause or gene mutation associated with it. Here we report a case of a two year old child diagnosed 
with simple AROA. Family history of the patient revealed that an older deceased relative also suffered from similar 
symptoms. Identification of this and similar cases of the simple AROA can help us better understand this disorder and 
hopefully one day help us develop a treatment for it.
INTRODUCTION
Hereditary optic atrophy (HOA) are a group of disorders 
that present with optic atrophy as an isolated symptom 
or along with complex multi-systemic disorders (1, 2). 
HOA includes: 1) simple Autosomal Recessive Optic 
Atrophy (AROA), 2) Autosomal Dominant Optic Atrophy, 
3) Behr’s syndrome and 4) Leber’s hereditary optic 
neuropathy. Optic atrophy is also a symptom of other 
disorders for example Friedreich's ataxia and Wolfram 
syndrome etc (1). The most frequent and well-known 
HOA disorders are the autosomal-dominant optic 
atrophy and Leber’s hereditary optic neuropathy  (3). In 
a typical case of simple AROA, blindness is present at 
birth, with associated pale optic disk and cupping,
proliferation of astrocytes, decreased retinal vasculature 
and occasionally pendularnystagmus (2, 4). One study 
mapped the disease-causing gene to chromosome 
8q21-q22; however no particular gene or mutation 
could be associated with disorder (5). In another study, 
mutation in the TMEM126A gene was associated with 
AROA (6, 7). Although severe visual loss manifest in early 
childhood in these patients, sensory-motor axonal 
neuropathy and sensorineural hearing defects also 
occurred in some cases, making the findings of this 
study possibly not relevant to simple AROA (6). Here we 
report a rare case of simple AROA, who has clinical 
features and family history suggestive of simple AROA.
CASE REPORT
A two year old patient presented in Pediatric Neurology 
clinic of Aga Khan University Hospital in September 
2014, with complaint of congenital blindness. The 
parents first noticed the symptoms when the child was 
three to four months old. The child did not follow the 
finger or blinked when exposed to light. Hearing and 
speech development was normal. The child’s interaction 
with other children and family members was normal, 
indicating normal intellectual development. The child 
resulted from a normal conception. Normal delivery 
occurred after nine months of uneventful-pregnancy. The 
child did not have any major trauma during development.
Figure 1. A detailed pedigree of a child diagnosed with 
autosomal recessive optic atrophy. The great grand-
uncle of the affected child was the only other individual 
diagnosed with simple AROA.
There was also no history of seizures, meningitis, 
encephalitis or any other neuro-developmental disorders. 
A detailed family history revealed that the child’s parents 
have a consanguineous marriage. The child’s great 
grand-uncle also had congenital blindness, similar to this 
child. The great grand-uncle was also normal in every 
other way and died at the age of 50 years. 
Figure 2. MRI of the transverse section of the brain. 
The thickness of both right and left optic nerve was 
0.9mm, while the optic chiasm measures 2.4mm. 
These values are significantly less than those observed 
in normally developing children of this age.
A detailed pedigree of this child is shown in figure 1. At 
the time of presentation in clinic the child’s general and 
detailed neurological examination were unremarkable, 
except for complete visual loss. A detailed ophthalmological 
exam revealed bilateral pale optic disk with indications of 
cupping and severe thinning of retinal vasculature. 
Magnetic Resonance Imaging of the child’s brain showed 
significant thinning of the optic nerves and chiasm 
(figure 2). After careful consideration of all the clinical, 
radiological and laboratory parameters the patient was 
diagnosed as a case of simple AROA.
DISCUSSION
Compared to Autosomal Dominant Optic Atrophy, Behr’s 
syndrome and Leber’s hereditary optic neuropathy, the 
simple AROA is a very rare disorder with no known cause 
or treatment options. In a study published over a decade 
ago, the mutation for simple AROA was mapped to 
chromosome 8q (5). Another study found an association 
between mutation in TMEM126A gene and simple AROA 
(7). However, some of the patients carrying mutationin 
TMEM126A gene were also reported to have 
sensory-motor axonal neuropathy and sensorineural 
hearing defects, making the diagnosis of simple AROA 
unlikely (6). Therefore, it is fair to conclude that the 
mutation for simple AROA remains undiscovered. Here 
we report a case of a two year old child diagnosed with 
simple AROA independently by a neurologist and an 
ophthalmologist. The identification of more such cases 
can be very helpful in improving our understanding of this 
disease and help us develop better diagnostic 
techniques and treatment strategies.
CONCLUSION
We have reported a rare case of simple AROA diagnosed 
in a two year old child with a family history also sugges-
tive of this diagnosis. Identification of similar cases can 
help us develop a better understanding of this disease 
and possibly help in developing a treatment strategy.  
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As our patient had no previous history of MS, it was 
difficult to differentiate it from other varieties of 
malignant demyelinating diseases especially ADEM. 
However, historical data, CSF analysis and radiographic 
characteristics of lesions suggested fulminant MS 
(table 2) (20). Radiological images were almost diagnostic 
of tumefactive demyelinating process based on size 
(2cm or more), location (periventricular and juxtacortical) 
and nature of lesions (confluent areas, mixed T2 
weighted iso and hyperintensity of enhanced regions, 
absence of cortical involvement and absence of a mass 
effect) (14,15,21,22) The lesions can be multifocal (83%) 
(as in our case) or unifocal (17%)(13) CSF analysis in our 
patient revealed absence of pleocytosis with elevated 
protein and presence of oligoclonal bands which is 
present in 11% to 33% of tumefactive MS cases,(13) 
favouring our diagnosis of tumefactive MS over ADEM. (23) 
Biopsy of the lesions is not routinely recommended to 
make a histological diagnosis. Standard treatment 
approach for fulminant MS variants is similar to severe 
relapses of MS. However, due to the rarity and high 
mortality associated with Marburg variant of MS, only a 
limited number of case reports  have shown some 
promising results for Plasma exchange and Mitoxantrone 
as treatment for acute phase and prevention of further 
relapses (4,5,24) There is one published study of 
Fulminant MS from Pakistan also from our centre where 
patients were treated with IV immunoglobulins followed 
by Mitoxantrone, with good outcomes(22).
Fig 4.  Follow up of patient in neurology clinic 3 months 
later.
We used Plasma exchange (PLEX) in this patient due to 
financial constraints. Mitoxantrone is an immun- 
omodulatory agent used as a disease modifying drug 
(DMD) to improve neurological disability and delay 
progression in relapsing remitting MS and secondary 
progressive MS (21). Several randomized clinical trials 
used 12mg/m2 dose administered once every 3 
months (21). We have previously used mitoxantrone for 
management of relapsing remitting MS (23) and as a 
DMD for Fulminant MS.22 Though FMS is a disease of 
severe morbidity and high mortality but better outcome 
can be expected if treated promptly and aggressively 
with disease modifying therapies early in the course of 
the disease.
CONCLUSION
Due to limitation of resources in our country, PLEX 
followed by Mitoxantrone may be a valuable option for 
treatment of fulminant multiple sclerosis.
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came to be negative for malignancy. ANA was not done.
Patient showed gradual improvement in his clinical 
status and was discharged home 12 days later. He was 
given IV Mitoxantrone (12mg/m2), first dose given on 12 
day post admission and then once every 3 months. 
On discharge, EDSS improved from 9 to 5. He was 
followed in neurology clinic 3 months later with repeat 
MR imaging which showed interval regression in the size 
of previously noted lesions with no new activity (Fig.3). 
He showed remarkable clinical improvement, walking 
without support (EDSS 2) (Fig.4). He had no further 
relapse at 3 months.
DISCUSSION
Multiple sclerosis is the most common, idiopathic, 
inflammatory demyelinating disease of central nervous
system with a relapsing and remitting course (1)
Approximately 7% of patients may present with a 
fulminant disease (10). Tumefactive multiple sclerosis 
refers to large demyelinating lesions, typically 2 cm or 
larger in size, with surrounding mass effect, perilesional 
edema and open ring enhancement on gadolinium 
contrast (11,12,13). 
Figure 1. Axial diffusion weighted images(DWI) of Brain
(A) and (C) showing multiple nodular lesions of diffusion
restriction in bilateral parietal periventricular and 
subcortical regions, corresponding ADC images (B) 
and pons (D), largest one measuring 2.7×1.4 cm2.
They are iso-intense/hypointense on T1 (E) with subtle 
peripheral contrast enhancement (F) and correspondingly 
bright on FLAIR image with surrounding halo (G) and no 
significant mass effect.
First described nearly a century ago, Marburg variant of 
MS is a rare, acute, monophasic and highly aggressive 
form of MS, leading to severe morbidity or mortality 
within a few weeks to months.1 Due to its atypical 
clinical and radiographic features, it poses significant 
diagnostic dilemma (14). It presents with a polysymptomatic, 
monophasic illness (15) suggesting diffuse and extensive 
CNS involvement. 
Figure 2. Follow up MR images obtained 10 days later 
with new onset right hemiparesis and acute confusional 
state. DWI (A and C), ADC (B and D)and axial FLAIR 
images(E) showing development of new lesions and 
interval increase in size of previously observed multiple  
lesions which have become more confluent bilaterally.
Unlike classical MS, lesions occur simultaneously in all 
affected areas with large zones of confluent 
demyelination,(1,16) including cerebral hemisp- heres 
and brainstem (17) High mortality is associated with this 
variant especially with involvement of brainstem 
structures, (12,18,19) necessitating intensive care for 
aggressive management (15).First presentation of an 
acute, fulminant demyelinating event is the most 
common presentation in the course of tumefactive 
MS,13 hence early and prompt recognition of disease 
process and exclusion of infective, neoplastic, vasculitic and 
granulomatous disorder is of paramount importance.
Figure 3. Follow up MR images of same patient 
obtained at 3 months after resolution of acute neurological 
dysfunction. Axial T1 pre (A), post contrast (B) and FLAIR 
(C) images showing regression in size of previously noted 
lesions with no abnormal post contrast enhancement.
Conflict of Interest: Author declares no conflict of interest.
Funding Disclosure: Nil
Author’s contribution:
Fazal M Arain: Study concept and design, data collection, data analysis, manuscript 
writing, manuscript review
Prem Chand: Study concept and design, data collection, data 
analysis, manuscript review
Tanveer A Choudary: Data analysis, manuscript writing, manuscript review
INTRODUCTION
Hereditary optic atrophy (HOA) are a group of disorders 
that present with optic atrophy as an isolated symptom 
or along with complex multi-systemic disorders (1, 2). 
HOA includes: 1) simple Autosomal Recessive Optic 
Atrophy (AROA), 2) Autosomal Dominant Optic Atrophy, 
3) Behr’s syndrome and 4) Leber’s hereditary optic 
neuropathy. Optic atrophy is also a symptom of other 
disorders for example Friedreich's ataxia and Wolfram 
syndrome etc (1). The most frequent and well-known 
HOA disorders are the autosomal-dominant optic 
atrophy and Leber’s hereditary optic neuropathy  (3). In 
a typical case of simple AROA, blindness is present at 
birth, with associated pale optic disk and cupping,
proliferation of astrocytes, decreased retinal vasculature 
and occasionally pendularnystagmus (2, 4). One study 
mapped the disease-causing gene to chromosome 
8q21-q22; however no particular gene or mutation 
could be associated with disorder (5). In another study, 
mutation in the TMEM126A gene was associated with 
AROA (6, 7). Although severe visual loss manifest in early 
childhood in these patients, sensory-motor axonal 
neuropathy and sensorineural hearing defects also 
occurred in some cases, making the findings of this 
study possibly not relevant to simple AROA (6). Here we 
report a rare case of simple AROA, who has clinical 
features and family history suggestive of simple AROA.
CASE REPORT
A two year old patient presented in Pediatric Neurology 
clinic of Aga Khan University Hospital in September 
2014, with complaint of congenital blindness. The 
parents first noticed the symptoms when the child was 
three to four months old. The child did not follow the 
finger or blinked when exposed to light. Hearing and 
speech development was normal. The child’s interaction 
with other children and family members was normal, 
indicating normal intellectual development. The child 
resulted from a normal conception. Normal delivery 
occurred after nine months of uneventful-pregnancy. The 
child did not have any major trauma during development.
Figure 1. A detailed pedigree of a child diagnosed with 
autosomal recessive optic atrophy. The great grand-
uncle of the affected child was the only other individual 
diagnosed with simple AROA.
There was also no history of seizures, meningitis, 
encephalitis or any other neuro-developmental disorders. 
A detailed family history revealed that the child’s parents 
have a consanguineous marriage. The child’s great 
grand-uncle also had congenital blindness, similar to this 
child. The great grand-uncle was also normal in every 
other way and died at the age of 50 years. 
Figure 2. MRI of the transverse section of the brain. 
The thickness of both right and left optic nerve was 
0.9mm, while the optic chiasm measures 2.4mm. 
These values are significantly less than those observed 
in normally developing children of this age.
A detailed pedigree of this child is shown in figure 1. At 
the time of presentation in clinic the child’s general and 
detailed neurological examination were unremarkable, 
except for complete visual loss. A detailed ophthalmological 
exam revealed bilateral pale optic disk with indications of 
cupping and severe thinning of retinal vasculature. 
Magnetic Resonance Imaging of the child’s brain showed 
significant thinning of the optic nerves and chiasm 
(figure 2). After careful consideration of all the clinical, 
radiological and laboratory parameters the patient was 
diagnosed as a case of simple AROA.
DISCUSSION
Compared to Autosomal Dominant Optic Atrophy, Behr’s 
syndrome and Leber’s hereditary optic neuropathy, the 
simple AROA is a very rare disorder with no known cause 
or treatment options. In a study published over a decade 
ago, the mutation for simple AROA was mapped to 
chromosome 8q (5). Another study found an association 
between mutation in TMEM126A gene and simple AROA 
(7). However, some of the patients carrying mutationin 
TMEM126A gene were also reported to have 
sensory-motor axonal neuropathy and sensorineural 
hearing defects, making the diagnosis of simple AROA 
unlikely (6). Therefore, it is fair to conclude that the 
mutation for simple AROA remains undiscovered. Here 
we report a case of a two year old child diagnosed with 
simple AROA independently by a neurologist and an 
ophthalmologist. The identification of more such cases 
can be very helpful in improving our understanding of this 
disease and help us develop better diagnostic 
techniques and treatment strategies.
CONCLUSION
We have reported a rare case of simple AROA diagnosed 
in a two year old child with a family history also sugges-
tive of this diagnosis. Identification of similar cases can 
help us develop a better understanding of this disease 
and possibly help in developing a treatment strategy.  
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